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(54) DEVICE AND METHOD FOR INFRARED COMMUNICATION AND RECORDING MEDIUM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a device which is 
able to transfer data excellent by comparing the rate of 
actual communication with an opposite device with a 
specific value and judging whether or not it is smaller, 
and lowering the rate of communication with the 
opposite device when the rate is smaller than the 
specific value. 

SOLUTION: A digital camera 10a receives frames from a 
personal computer 1 0b in reception mode and detects 
whether or not a transmission error occurs in the frame 
transfer. If a transmission error is detected, the 
communication quality is calculated and it is judged 
whether or not the communication quality is smaller than 
prescribed. When the communication quality is larger 
than prescribed, frames are continuously received. If the 
communication quality is smaller than prescribed, on the 
other hand, it is judged that the substantial 
communication rate is lower than that of the prescribed 
value and a disconnection frame is sent to the personal 
computer 10b. And the connection is cut off to quit the communication of the application in a 
higher layer then the connection frame is received, the communication rate is changed to a 
negotiated rate. 

* NOTICES * 

JPG and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Claim(s)] 

[Claim 1]An infrared ray communication unit provided witli the 1st means that lowers 
transmission speed with said other party device when a decision means which judges whether 
real transmission speed with an other party device which carries out infrared ray communication 
is smaller than a predetermined value, and said real transmission speed are smaller than said 
predetermined value. 

[Claim 2]The infrared ray communication unit according to claim 1 containing a means to judge 
that said real transmission speed is smaller than said predetermined value when a means to 
calculate communication quality based on a rate of the number of reception of a normal frame 
and a loss frame number, and said communication quality of said decision means are smaller than 

default value. 

[Claim 3]The infrared ray communication unit according to claim 1 or 2 containing a means to 
transmit a transmission speed change frame for changing said transmission speed into said other 
party device when said real transmission speed of said 1st means Is smaller than said 

predetermined value. 

[Claim 4]The infrared ray communication unit according to any one of claims 1 to 3 which 
contains further a means which lowers said transmission speed when a means to receive a 
transmission speed change frame for changing said transmission speed transmitted from said 
other party device, and said transmission speed change frame are received. 
[Claim 5]The infrared ray communication unit according to claim 1 or 2 containing a means to 
cut a connection with said other party device, and to interrupt communication when said real 
transmission speed of said 1st means is smaller than said predetermined value. 
[Claim 6]The infrared ray communication unit according to dlalm 5 with which said 1st means 
contains a nrieans to lower and negotiate for abciouht transmission ^jaeed of back to front which 
interrupted communication with said other party device, and a means to establish a connection 
again after said negotiation and to resume from a state in front of discontinuation of ' 
communication. 

[Claim 7]An infrared-ray-communication method provided with the 2nd step that lowers 
transmissipin speed with said other party device when the 1st step that judges whether real 
transmission speed with an other party device which cames diit inifrared ray comrtliihicatibin is 
smaller than a predetermined value, and said real transmission speed are smaller than said 

predetermined value. 

[Claim 8]An infrared-ray-communication method according to claim 7 containing a step Judged 
that said real transmission speed is smaller than said predetermined value when a step which 
calculates communication quality based on a rate of the number of reception of a normal frame 
and a loss frame number, and said communication quality of said 1st step are smaller than 
default value. 

[Claim 9]An infrared-ray-communication method according to claim 7 or 8 containing a step 
which transmits a transmission speed change frame for changing said transmission speed into 
said other party device when said real transmission speed of said 2nd step is smaller than said 
predetermined value. 

[Claim 10]An infrared-ray-communication method according to any one of claims 7 to 9 which 
contains further the 4th step that lowers said transmission speed when the 3rd step that 
receives a transmission speed change frame for changing said transmission speed transmitted 
from said other party device, and said transmission speed change frame are received. 
[Claim 11]An infrared-ray-communication method according to claim 7 or 8 containing a step 
which cuts a connection with said other party device, and interrupts communication when said 
real transmission speed of said 2nd step is smaller than said predetermined value. 
[Claim 12]An infrared-ray-communication method according to claim 11 that said 2nd step 
contains a step which lowers and negotiates for account transmission speed of back to front 
which interrupted communication with said other party device, and a step which establishes a 
connection again after said negotiation and is resumed from a state in front of discontinuation of 
communication. 
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[Claim 13]The 1st processing that makes it judge whether real transmission speed with an other 
party device which carries out infrared ray communication is smaller than a predetermined value, 
And a recording medium which recorded a program for making a computer perform the 2nd 
processing to which transmission speed with said other party device is made to be lowered when 
said real transmission speed is smaller than said predetermined value and in which computer 
reading is possible. 

[Claim 14]Processing which said 1st processing makes calculate communication quality based on 
a rate of the number of reception of a normal frame, and a loss frame number, And a recording 
medium including processing made to judge that said real transmission speed is smaller than said 
predetermined value when said communication quality is smaller than default value and in which 
the computer reading according to claim 13 is possible. 

[Claim 15]A recording medium including processing to which a transmission speed change frame 
for changing said transmission speed into said other party device when said real transmission 
speed of said 2nd processing is smaller than said predetermined value is made to transmit and in 
which the computer reading according to claim 13 or 14 is possible. 

[Claim 1 6]The 3rd processing that makes a transmission speed change frame for changing said 
transmission speed transmitted from said other party device receive, And a recording medium 
which recorded further a program for making a computer perform the 4th processing to which 
said transmission speed is made to be lowered when said transmission speed change frame is 
received and in which the computer reading according to any one of claims 13 to 15 is possible. 
[Claim 17]A recording medium including processing which makes a connection with said other 
party device cut, and is made to interrupt communication when said real transmission speed of 
said 2nd processing is smaller than said predetermined value and in which the computer reading 
according to claim 13 or 14 is possible. 

[Claim 18]A recording medium with which said 2nd processing includes processing which makes 
it lower and negotiate for account transmission speed of back to front which interrupted 
communication with said other party device, and processing which makes a connection establish 
again after said negotiation, and makes communication resume from a state in front of 
discontinuation and in which the computer reading according to claim 1 7 is possible. 



[Translation done.] 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to the infrared ray communication unit, 
the infrared-ray-communication method, and recording medium which are applied to the device 
in which the radio for example, by an IrDA method Is possible about an Infrared ray 
communication unit, the Infrared-ray-communication method, and a recording medium. 
[0002] 

[Description of the Prior Art]About the art of transmitting data between devices using infrared 
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rays, It was standardized by IrDA (Infared Data Association), and the transmission speed 
between the devices in which infrared ray communication is possible was determined as the 
maximum transmission speed by negotiation among the transmission speed with which both 
devices can communicate, in order to communicate as at high speed as possible. Once 
transmission speed is determined by negotiation, communication will be performed with the 
determined transmission speed after that. 
[0003] 

[Problem(s) to be Solved by the Invention] However, generally, the probability that will originate in 
disturbance, such as light, the performance of an infrared light receiving and emitting element, 
etc., and a transmission error will occur becomes high, so that transmission speed is a high 
speed. Therefore, since resending of a frame will increase if a transmission error occurs 
frequently, real transmission speed will fall or forced release will be caused. As a result, there 
was a case where transfer time did not necessarily become the shortest always and the case 
where transmission speed is determined as the maximum transmission speed could not transmit 
data good. 

[0004]Although an example of this kind of conventional technology is indicated in JP,9-200131,A, 
Although a communicating state, a communications parameter, or hour corresponding can be 
expressed to a displaying means as this art, even if it is in the situation where a transmission 
error occurs frequently, that situation cannot be improved positively, and an above-mentioned 
problem cannot be solved. 

[0005]So, the main purpose of this invention is to provide the infrared ray communication unit, 
the infrared-ray-communication method, and recording medium which can carry out data 
transfer good. 
[0006] 

[Means for Solving the Problem]To achieve the above objects, when a decision means which 
judges whether the infrared ray communication unit according to claim 1 has real transmission 
speed smaller than a predetermined value with an other party device which carries out infrared 
ray communication, and real transmission speed are smaller than a predetermined value, it has 
the 1 st means that lowers transmission speed with an other party device. 
[0007]In the infrared ray communication unit according to claim 1, the infrared ray 
communication unit according to claim 2 a decision means. When a means to calculate 
communication quality based on a rate of the number of reception of a normal frame and a loss 
frame number, and communication quality are smaller than default value, a means to judge that 
real transmission speed is smaller than a predetermined value is included. 
[0008]In the infrared ray communication unit according to claim 1 or 2, the infrared ray 
communication unit according to claim 3 contains a means to transmit a transmission speed 
change frame for changing transmission speed into an other party device, when the 1 st means 
has real transmission speed smaller than a predetermined value. 

[0009]In the infrared ray communication unit according to any one of claims 1 to 3 the infrared 
ray communication unit according to claim 4, When a means to receive a transmission speed 
change frame for changing transmission speed transmitted from an other party device, and a 
transmission speed change frame are received, a means which lowers transmission speed is 

included further. 

[0010]In the infrared ray communication unit according to claim 1 or 2, the infrared ray 
communication unit according to claim 5 contains a means to cut a connection with an other 
party device and to interrupt communication, when the 1st means has real transmission speed 

smaller than a predetermined value. 

[0011 ]ln the infrared ray communication unit according to claim 5, the infrared ray 
communication unit according to claim 6 contains a means to lower and negotiate for 
transmission speed, and a means to establish a connection again after negotiation and to resume 
from a state in front of discontinuation of communication, after the 1st means interrupts 
communication with an other party device. 

[0012]When the 1st step that judges whether an infrared-ray-communication method according 
to claim 7 has real transmission speed smaller than a predetermined value with an other party 
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device which carries out infrared ray communication, and real transmission speed are smaller 
than a predetermined value, it has the 2nd step that lowers transmission speed with an other 
party device. 

[0013]In an infrared-ray-communication method according to claim 7, an infrared-ray- 
communication method according to claim 8 the 1st step, When a step which calculates 
communication quality based on a rate of the number of reception of a normal frame and a loss 
frame number, and communication quality are smaller than default value, a step judged that real 
transmission speed is smaller than a predetermined value is included. 
[0014]In an infrared-ray-communication method according to claim 7 or 8, an infrared-ray- 
communication method according to claim 9 contains a step which transmits a transmission 
speed change frame for changing transmission speed into an other party device, when the 2nd 
step has real transmission speed smaller than a predetermined value. 
[0015]In an infrared-ray-communication method according to any one of claims 7 to 9 an 
infrared-ray-communication method according to claim 10, When the 3rd step that receives a 
transmission speed change frame for changing transmission speed transmitted from an other 
party device, and a transmission speed change frame are received, the 4th step that lowers 
transmission speed is included further. 

[0016]In an infrared-ray-communication method according to claim 7 or 8, an infrared-ray- 
communication method according to claim 1 1 contains a step which cuts a connection with an 
other party device and interrupts communication, when the 2nd step has real transmission speed 
smaller than a predetermined value. 

[0017]In an infrared-ray-communication method according to claim 11, an infrared-ray- 
communication method according to claim 12 contains a step which lowers and negotiates for 
transmission speed, and a step which establishes a connection again after negotiation and is 
resumed fr'om a state in front of discontinuation of communication, after the 2nd step interrupts 
communication with an other party device. 

[001 8]A recording medium in which the computer reading according to claim 1 3 is possible, When 
the 1st processing that makes it judge whether real transmission speed with an other party 
device which carries out infrared ray communication is smaller than a predetermined value, and 
real transmission speed are smaller than a predetermined value, a program for making a 
computer perform the 2nd processing to which transmission speed with an other party device is 
made to be lowered is recorded. 

[001 9]A recording medium in which the computer reading according to claim 14 is possible. In a 
recording medium in which the computer reading according to claim 13 is possible, the 1st 
processing, When processing which makes communication quality calculate based on a rate of 
the number of reception of a normal frame and a loss frame number, and communication quality 
are smaller than default value, processing made to judge that real transmission speed is smaller 
than a predetermined value is included. 

[0020]A recording medium in which the computer reading according to claim 15 is possible, In a 
recording medium in which the computer reading according to claim 13 or 14 is possible, the 2nd 
processing includes processing to which a transmission speed change frame for changing 
transmission speed into an other party device is made to transmit, when real transmission speed 
is smaller than a predetermined value. 

[0021]A recording medium in which the computer reading according to claim 16 is possible, In a 
recording medium which can computer read a statement to claims 1 3 thru/or 1 5, When the 3rd 
processing that makes a transmission speed change fi-ame for changing transmission speed 
transmitted from an other party device receive, and a transmission speed change frame are 
received, a program for making a computer perform the 4th processing to which transmission 
speed is made to be lowered is recorded further. 

[0022]A recording medium in which the computer reading according to claim 17 is possible. In a 
recording medium in which the computer reading according to claim 13 or 14 is possible, the 2nd 
processing includes processing which makes a connection with an other party device cut, and is 
made to interrupt communication, when real transmission speed is smaller than a predetermined 
value. 
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[0023]A recording medium in whicii the computer reading according to claim 18 is possible. In a 
recording medium in which the computer reading according to claim 1 7 is possible, the 2nd 
processing includes processing which makes it lower and negotiate for back transmission speed 
which interrupted communication with an other party device, and processing which makes a 
connection establish again after negotiation and makes communication resume from a state in 
front of discontinuation. 

[0024]In the infrared ray communication unit according to claim 1 , when resending of a frame 
occurs frequently (i.e., when real transmission speed becomes smaller than a predetermined 
value by frame loss), transmission speed is lowered. 

[0025]For example, communication quality is calculated based on a rate of the number of 
reception of a normal frame, and a loss frame number, if the communication quality is smaller 
than default value, it will be judged that real transmission speed is smaller than a predetermined 
value, and transmission speed will be lowered, so that it may indicate to claim 2. 
[0026]If real transmission speed is smaller than a predetermined value, so that it may indicate to 
claim 3, It tells that it is necessary to transmit a transmission speed change frame to an other 
party device, and to lower transmission speed, and when a transmission speed change frame 
transmitted from an other party device is received so that it may indicate to claim 4, it may be 
made to lower transmission speed according to it 

[0027]Thus, when real transmission speed is smaller than a predetermined value, by lowering 
transmission speed, a fall of real transmission speed and communicative forced release by frame 
loss etc. are avoided, and a communication state can be improved. 

[0028]As long as real transmission speed is smaller than a predetermined value, a connection 
between other party devices Is cut and It may be made to interrupt communication of application 
so that it may indicate to claim 5. Then, transmission speed is lowered, and it negotiates 
between other party devices, and may be made to resume from a state in front of 
discontinuation of communication of application which established a connection again and had 
been interrupted for low transmission speed so that it may indicate to claim 6. 
[0029]Thus, since communication is resumed from a state in front of discontinuation at the time 
of subsequent resumption even if it interrupts communication with an other party device, it can 
communicate efficiently. 

[0030]It is the same also by an infrared-ray-communication method according to claim 7 to 12. 
It is also the same as when operating an infrared ray communication unit using a program stored 
in a recording medium in which the computer reading according to claim 13 to 18 is possible. 
[0031] 

[Embodiment of the Invention] Hereafter, this embodiment of the invention is described with 
reference to drawings. 

[0032]The example of communication of the digital camera 10a and the personal computer 10b in 
which infrared ray communication is possible respectively is shown in drawing 1 . 
[0033]The digital camera 10a includes the lens 12 and the photographing optical system 16 
which extracts and consists of 14 etc. Photoelectric conversion of the luminosity of the 
photographic subject which received light through the photographing optical system 1 6 is carried 
out by the solid state image pickup devices 18, such as CCD, and a picture signal is outputted to 
the A/D conversion circuit 20 as an analog signal. Digital conversion of this picture signal is 
carried out by the A/D conversion circuit 20, and the digitized picture signal is outputted to the 
graphical-data-compression circuit 22 as image data. In the graphical-data-compression circuit 
22, image data is compressed, for example in predetermined graphical-data-compression forms, 
such as JPEG form, and the compressed image data is recorded on the HD (hard disk) card 24. 
The main part of a digital camera (not shown) is equipped with the HD card 24, enabling free 
attachment and detachment, and on the HD card 24. In for example, a well-known FAT (File 
Allcation Table) form. Programs, such as real-time OS required for the motion control of the 
digital camera 10a, the program for performing processing shown in drawing 3 besides processing 
required for the infrared ray communication which fills an infrared-ray-communication protocol, 
or drawing 4, and data are stored. The digital camera 10a, The solid state image pickup device 
1 8. The infrared light receiving and emitting element 34 for emitting for them light or receiving 
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the monitor 32 and infrared rays with which the input part 30 for various setting out etc. of 
RAM28 and the digital camera 10a in which the drive circuit 26 to drive, frame data, processed 
data, etc. are stored temporarily, the photoed graphics file, etc. are displayed, CPU38 for 
controlling the infrared control section 36 and these which control the infrared light receiving 
and emitting element 34 is included. 

[0034]On the other hand, the personal computer 1 0b, The floppy disk drive 46 for writing 
information in CD-ROM drive 44 for the hard disk 40, frame data, processed data, etc. to read 
the information in RAM42 stored temporarily and CD-ROM, and a floppy disk. The infrared light 
receiving and emitting element 58 for emitting for them light or receiving the monitor 56 and 
infrared rays which consist of the input parts 54, such as the modem 52 and a keyboard, and 
TFT-liquid-crystal screen which are connected to the network interface 48, the communication 
port 50, and a communication port, CRT, etc., and the infrared light receiving and emitting 
element 58. OPU64 for controlling the infrared control section 60 to control, the timer 62 which 
performs time management in infrared ray communication, and these is included. The Internet 
etc. are connected to the personal computer 10b via the communication port 50, the modem 52, 
the terminal 68, and a telephone line via the network interface 48, the terminal 66, and LAN. 
[0035]Programs, such as OS required for the motion control of the personal computer 10b, the 
program for performing processing shown in drawing 3 besides processing required for the 
infrared ray communication which fills an infrared-ray-communication protocol, or drawing 4 , and 
data are stored in the hard disk 40. 

[0036]Here, infrared-ray-communication pro Kotor is divided into a lower layer and the upper 
layer. Negotiation for a lower layer to determine search, transmission speed, a data transfer unit, 
etc. of a communications partner. The upper layer contains the protocol which specifies 
performing multiplexing, a flow control, etc. using a lower layer including the protocol which 
specifies the conditions and specifications of fundamental data transfer, such as error handling 
which resend a frame and performs data communications certainly when a transmission error is 
detected. 

[0037]The program and data for performing processing shown in drawing 3 and drawing 4 . It is 
beforehand stored in the hard disk 40, and also when stored in CD-ROM or the floppy disk, it 
can use with the personal computer 10b via CD-ROM drive 44 or the floppy disk drive 46, 
respectively, It can use with the personal computer 10b by downloading through the Internet etc. 

[0038]Between such the digital camera 10a and the personal computer 10b, data is transmitted 
and received by infrared ray communication per frame. 

[0039]BOF which a frame is constituted as shown, for example in drawing 2 , and shows the start 
of a frame (Beginning of Frame), EOF (End of Frame) which shows the conclusion of a frame, the 
address part in which the address which shows a communications partner is stored, A 
transmission speed change frame, a connection cutting frame, a response frame. The control 
section which shows the classification of frames, such as a connection demand frame, for 
example, the data exchanged between the upper layers of an infrared-ray-communication 
protocol, FCS (Frame Check Sequence) which is a bit string for the information bureau by which 
a command and the supplementary information of a response are set up, and transmission error 
detection is included. 

[0040] Operation of the digital camera 10a and the personal computer 10b which are constituted 
in this way is explained. Here, although explained. as operation of the digital camera 10a with 
reference to drawing 3 and drawing 4 . since it operates similarly in the personal computer 10b, 
the overlapping explanation is omitted. 

[0041 ]The operation in the case of transmitting a transmission speed change frame and changing 
transmission speed with reference to drawing 3 , is explained. First, in the digital camera 10a, the 
frame from the personal computer 10b is received at the time of receiving mode (Step SI), and it 
is detected whether the transmission error occurred during frame transmission (Step S3). 
Overflow of the data in which FCS contained in a frame arrives to the FCS error which shows 
abnormalities, and the buffer 74 (refer to drawing 5 ) formed in RAM28, A transmission error is 
detected by the hardware error announcement of a parity error, a framing error, an overrun 
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error, etc. which are given from the infrared control section 36. 

[0042]When a transmission error is detected in Step S3, communication quality is calculated by 
a method which is mentioned later, and it is judged whether the communication quality is smaller 
than default value (Step S5). When communication quality is beyond default value, it returns to 
Step SI and reception of the frame from the personal computer 10b is continued. On the other 
hand, when communication quality is smaller than default value in Step S5, it is judged that real 
transmission speed is smaller than a predetermined value, and a transmission speed change 
frame is transmitted to the personal computer 10b (Step S7). this time — the present 
transmission speed among the transmission speed which can communicate on a transmission 
speed change frame — a single step — the information which specifies low transmission speed 
is included. Then, in the digital camera 10a, transmission speed is changed into the transmission 
speed specified with the transmission speed change frame which transmitted (step S9), and it 
returns to Step 1 . 

[0043]On the other hand, when a transmission error is not detected in Step S3, it is Judged 
whether the transmission speed change frame from the personal computer 10b was received 
(Step S1 1). If a transmission speed change frame is received, the transmission speed of the 
digital camera 10a will be changed into the transmission speed specified with the transmission 
speed change frame (Step S13), and it will return to Step SI. 

[0044]On the other hand, when a transmission speed change frame is not received in Step S11, 
the usual received-data processing is performed (Step SI 5), and it returns to Step SI. 
[0045]And above-mentioned processing is repeated. 

[0046]Thus, in the situation where communication quality deteriorates and resending of a frame 
occurs frequently by a transmission error, by lowering transmission speed, resending of a frame 
can be decreased extremely, the fall and forced release of real transmission speed by frame loss 
etc. are prevented, and the transfer time of the whole data can be shortened. Therefore, in the 
situation where it originates in disturbance, the performance of infrared ************ 34 and 
58, etc., and a transmission error occurs frequently, an effective transfer rate can be optimized 
and a communication state can be improved. 

[0047]Here, how to calculate the determination of transmission speed, communication quality, 
and default value is explained concretely. 

[0048]First, the determination of transmission speed is explained. 

[0049]When carrying out infrared ray communication between two devices in which infrared ray 
communication is possible, it negotiates and communicates with the maximum velocity of the 
transmission speed which each supports. Generally transmission speed is determined out of 
2,400 bps, 9,600 bps, 19,200 bps, 38,400 bps, 57,600 bps, 115,200 bps, 576,000 bps, 1,152,000 
bps, and 4,000,000 bps. 

[0050]For example, in order that the device A corresponding to all the transmission speed and 
the device B corresponding to the transmission speed of 1 1 5,200 bps or less may communicate, 
when it negotiates, communicating with the transmission speed of 1 1 5,200 bps is determined. 
[0051]Subsequently, how to search for communication quality Is explained. 
[0052] Communication quality is searched for based on the number of the frames (normal frame) 
received normally, and the number of the frames (loss frame) lost by overflow of error reception 
and a buffer, and makes communication quality the rate of a normal frame over all the frames. 
[0053]The chronic quality deterioration instead of aggravation of a certain temporary quality 
must estimate communication quality. Therefore, for example, an averaging time interval is set as 
30 seconds, the number of normal frames and the number of loss frames are counted by within a 
time [ the ], and communication quality is calculated. 
[0054]Next, how to calculate default value is described. 

[0055]Speaking of the above-mentioned device A and the device B, when the present 
transmission speed is 115,200 bps, the transmission speed under a single step is 57,600 bps. By 
changing transmission speed into 57,600 bps from 1 15,200 bps, communication efficiency 
decreases 50%. Therefore, when communication quality is not less than 50%, even if it changes 
transmission speed into 57,600 bps from 1 1 5,200 bps, communication efficiency only gets worse. 
Then, an overhead is also taken into consideration and 40%, 1 0 more% less, is made into default 
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value, and when communication quality is 40% or less, it is determined tliat transmission speed 
will change into 57,600 bps. Even if transmission speed is set up in addition to 1 1 5,200 bps, make 
into a threshold the value lengthened 1 0% from the rate with the transmission speed under the 
single step, and let this be the default value in comparison with communication quality. For 
example, if the present transmission speed is 57,600 bps, the transmission speed under a single 
step will be set to 38,400 bps, but let 57% subtracted 10% from 67% be default value in this case. 
[0056]The communication quality searched for as mentioned above is always supervised, when 
communication quality becomes smaller than default value, it Judges that real transmission speed 
became smaller than a predetermined value, and transmission speed is changed into the 
transmission speed under a single step. If communication quality is smaller than 40%, 
communication efficiency can be raised in an above-mentioned example by changing 
transmission speed into 57,600 bps from 115,200 bps. 

[0057]Subsequently, when communication quality becomes smaller than default value with 
reference to drawing 4 , a connection is cut, and after lowering and negotiating for transmission 
speed, the case where establish a connection again and communication is resumed is explained. 
[0058] First, in the digital camera 10a, the frame from the personal computer 10b is received at 
the time of receiving mode (Step S21), and it is detected whether the transmission error 
occurred during frame transmission (Step S23). When a transmission error is detected, 
communication quality is calculated as mentioned above and it is judged whether the 
communication quality is smaller than default value (Step S25). When communication quality is 
beyond default value, it returns to Step S21, and reception of a frame is continued. 
[0059]On the other hand, in Step S25, when communication quality is smaller than default value, 
it is Judged that real transmission speed is smaller than a predetermined value, and a connection 
cutting frame is transmitted to the personal computer 10b (Step S27). At this time, a connection 
will be cut and communication of the application of the upper layer will be in a suspended state. 
[0060]Then, it is judged whether in the digital camera 1 0a, the response ft-ame of the purport 
which received the connection cutting frame was received from the personal computer 10b 
(Step 329), Transmission speed will be changed into the initial velocity if it stands by until a 
response frame is received, and a response fr-ame is received (Step S30a). Then, a connection 
demand frame is transmitted (Step S30b), and it waits for reception of a connection response 
frame (Step S30c). Reception of a connection response frame will change transmission speed 
into negotiation transmission speed (Step S31). At this time, transmission speed is lowered from 
connection cutting before. A connection with the personal computer 10b is established again 
after that, and it is resumed from the state in front of discontinuation of the interrupted 
communication of application, and returns to Step S21. 

[0061]On the other hand, if a transmission error is not detected in Step S23, it is judged whether 
the connection cutting frame from the personal computer 10b was received (Step S33) and a 
connection cutting frame is received. The response frame of a purport which received it will be 
returned to the personal computer 10b (Step S35), transmission speed will be changed into the 
initial velocity and a concrete target by 9,600 bps (Step S37), a connection will be cut, and 
communication of application will be in a suspended state. And transmission speed will be 
changed into subsequent negotiation transmission speed if it stands by until it is Judged whether 
the connection demand frame was received (Step S39) and it is received, and a connection 
demand frame is received (Step S41). At this time, transmission speed is lowered from 
connection cutting before. A connection with the personal computer 10b is established again 
after that, and it is resumed from the state in front of discontinuation of the interrupted 
communication of application, and returns to Step S21. 

[0062]On the other hand, in Step S33, if a connection cutting frame is not received, the usual 
received-data processing is performed (Step S43), and it returns to Step S21. 
[0063]And above-mentioned processing is repeated. 

[0064]Thus, in the situation where communication quality deteriorates and resending of a frame 
occurs frequently by a transmission error. After once cutting a connection, negotiating again and 
setting up proper transmission speed, by establishing a connection and resuming communication, 
like the case where drawing 3 is processed, the fall and forced release of real transmission speed 
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by frame loss etc. are prevented, and a communication state can be improved. 
[0065]Since it can resume from the state in front of discontinuation of communication of 
application at the time of subsequent resumption even if it interrupts communication with an 
other party device, it can communicate efficiently. 

[0066] Here, even if it interrupts communication, the point which can be resumed from the state 
in front of discontinuation of communication at the time of subsequent resumption is explained 
with reference to drawing 5 . 

[0067]Infrared-ray-communication pro Kotor is divided into a lower layer and the upper layer as 
mentioned above. First, search of an other party device and negotiation of a communication 
connection are performed by a lower layer and communication is started to communicate with 
two devices which met. The transmission speed at this time is set as the maximum transmission 
speed which can communicate with two devices. Since the data from application will not be 
normally transmitted when the communication negotiated for and connected by the lower layer 
generally cuts, generating of a transmission error is notified to the upper layer and application as 
an event, and abnormal termination of the communication operation is carried out. In this case, in 
the conventional pro Kotor hierarchy realization technique, search of an other party device, 
negotiation of the communication connection, etc. had to be redone from the beginning between 
two devices by which abnormal termination was carried out. Since transmission speed was set as 
the maximum transmission speed like before even if communication was resumed between two 
devices after that, there was a possibility that a transmission error might occur and 
communication might carry out abnormal termination again. 

[0068]So, in this embodiment of the invention that realizes operation of drawing 4 , in order to 
keep that communication of the lower layer was cut from it turning out, the upper layer forms 
the FIFO type buffer 74 between the upper layer 70 and the lower layer 72, as shown in drawing 
5. [ it ] The buffer 74 is formed by software, for example using a memory, and in the digital 
camera 10a, it is formed in RAM28, and it is formed in RAM42 in the personal computer 10b. 
[0O69]As shown in drawing 5_(a), the upper layer 70 sends in the frame with which data went into 
the buffer 74 based on the transmission instruction from application. The lower layer 72 takes 
out the frame containing data from the buffer 74 sequentially from an old thing, and sends it out 
from the infrared light-receiving-and-light-emitting part 76. 

[0070]Since the upper layer 70 should just only send a frame into the buffer 74 even if 
communication of the lower layer 72 is cut as shown in drawing 5 (b) if it does in this way, it is 
not influenced by communication cutting. Then, the lower layer 72 is negotiated for and 
connected with new transmission speed. After connection, the lower layer 72 takes out the 
frame in the buffer 74, and sends it out from the infrared light-receiving-and-light-emitting part 
76. Even if the application can communicate without carrying out abnormal termination and it 
interrupts communication with an other party device by this, at the time of subsequent 
resumption, communication can be resumed from the state in front of discontinuation. At this 
time, since transmission speed is set up lower than before, data transfer becomes good. 
[0071]This invention is applicable to arbitrary electrical household appliances and electrical 
equipment, such as arbitrary information machines and equipment, such as a printer, fax, a 
cellular phone, and PDA, television, video, a cleaner, an air-conditioner. This invention is 
applicable also to communication between a personal computer body, that peripheral equipment, 
for example, a display, a keyboard and a floppy disk drive, a CD-ROM drive, a modem, etc. 
[0072] 

[Effect of the lnvention]According to this invention, by lowering transmission speed, the fall of 
real transmission speed and the communicative forced release by packet loss etc. can be 
prevented, and an effective transfer rate can be optimized in the situation where a transmission 
error occurs frequently. Therefore, a communication state can be Improved and data transfer 

becomes good. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing one embodiment of this invention. 

[Drawing 2]I t is an illustration figure showing an example of a frame format used by this 

invention. 

[Drawing 3] It is a flow chart showing an example of operation of this invention. 
[Drawing 4] It is a flow chart showing other examples of operation of this invention. 
[Drawing 5] It is an illustration figure for explaining the effect by operation of drawing 4 . 
[Description of Notations] 
10a Digital camera 
10b Personal computer 
24 HD card 
28, 42 RAM 

34 and 58 Infrared control section 

36, 60, and 76 Infrared light receiving and emitting element 

38, 64 CPU 

40 Hard disk 

44 CD-ROM drive 

46 Floppy disk drive 

48 Network interface 

50 Communication port 

52 Modem 

70 Upper layer 

72 Lower layer 

74 Buffer 
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[Drawing 4] 



JP-A-2000-101605 



13/13 




[Translation done.] 



m)Bmwm (jp) ^ ^ ?^ |^ ^ ^ (a) m)mim&mm 

i|#ia2000- 101605 
(P2000-101605A) 

myjkm 0 ¥1812^4 ji 7 u mo. 4 7) 



(BDInta' 
H0 4L 12/28 
H0 4B 10/105 
10/10 
10/22 
H0 4L 99/08 



H0 4L 11/00 
H0 4B 9/00 
H0 4L 13/00 



3 X OB 
R 

307C 







(71)tBKA 


000001889 












¥j36l0ip9^24Ha988.9.5i4) 




xmm-^i.^i-mm^m 2 re # 5 






(75?)3B»* 


niBa m 






















(74)TOaA 


100101351 








m± me. mik 



(54) mmsmm. ist!!mmm$>^rmm»- 



mm: mmismcomT'¥m(7)mmmm 

0 a^nvay 1 0 b{±g«^-b'mfcffl#*SS*» 




!(2) 000-1 01605 (P2000-101 605A) 



imsm 1 ] mmmmm^ummt<nmmmm 
[^«3 ] mm ima. mmmmmmim 

#S^^tf, »«:iit^c«42t:IMJ«03Sy'[«ifl« 

imme ] mm 1 mii . mimifmtt m 
Ti^ih. mmmm, 

imm ] miB® 1 >xr{i . JE'^yiy-J^cT)^ 

mt my u-mbm^i>zm-:s\ ^xmmm 

'fhx'rvr^^ts. mimi tfz\±s\z%m(Dmm 
[ff^ii 1 0 ] mtm^ij'mm-^mmfimim 



-^o. mw^7ti:\^L9<r,\^irfLMztm<^mmmm 
[immi 1 ] tmim2XT'yyu. mtmnmmm. 

[ it^il 1 2 ] Mem 2 XT 7 r!±. m[i2ffl^:^sa 

mm^ m immmmm&^Tifxmi-hx 

mmc^mij^mmrixT-yr^-^ts. m-mi 
nzwM(ommmm. 

^i,ziimm^ijm:bmmm&t:Tif^^^m2>iSt 
imm 1 4 ] mm 1 «ia«4. im? k-A<7)g« 

mmm^^w.tz,fciibcr)mimm^^y i— ASrsms 

fl^Jii3S3t{ii4(;:Sii(?)3ytr 

mmm^^m-t^ fz^mm^&^yi^--^^m^ 

-i^tiZm^t^t:i6cor^^9M.t:^'^l,ztmLfz. 
«1 3 4^J±14tiBi{c?)ayi^a-^a;?kK0^fg=5r 

[000 1 ] 

mwmmmaxummmzm i , !t t x.{f i 



:(3) 000-1 01605 (P2000-1 01 605A) 



I, 

[0002] 

■t^aftifcHLTIi, I rDA (Infared Data Associa 
[0003] 

[|ffi9*«»^L.,J:3i:-ri.iljl] L*»L. ^tc. M 

[ 0 0 0 4 ] i^^. ioa^otfei^ico-pw, 

9-200 1 3 l^&#«il,^T^l7r;$ilTi.-i|.*V d 

[0005] ^tit9';i{c. Z<mm(r)^fzimi,i. ft 
[0006] 

[iis^sif5s;-f i./^a6c^#S] ^mm^mmthtzi^ 
fi^Jiitia«o#^'f-^iiftSB«±, #^'h«iji<it- 

[0007] mm2iizmL(om[^mm'mi. us 

[0008] 3 t=iBtt^#i'i.^figaa. m 

m 1 i 2 ttai4<7)355^'f.^aftsgt fcv , m i # 

[0009] m^m4 i,zmm<ommMimmi±. mti 
Ji 1 L 3 ^i'tifjHzimm^m^mm^^zm^ 



s^my u - A ^sft L;^ t ^ mmism^rift^m 

^^iz^tsh(r>x%h. 

[0010] 11*15 tfBiiO#3'h^afigM{3:. If* 

If 1 1 fd± 2 izimmmmmmmiza^^x .mi^ 

[0011] mm 6 mmm^mMmmmi±. 
ms^zsmmmMimmiza^^x. ^imn. m 
^:^mm.t (^mm^: *bit Lfc^imm^m^rifximt 

[0012] a*i7 izmm^mmmma. m\- 

[0013] mm8 izmmmmmmi. m 
mizmmc^mmmmmizis^^x. mi^T-yr 
w^^yu-j^co^mtm^yu-mtm^iz 

[0014] mm9 ^ztmcnmrnmrnnmi. it* 

#*gttt;attajs&SEMt^fci6oa«ai^ji7v 
[0015] w*^ 1 0 {ztmcommmmifmi. m 
v^T, ffi#s-^a*^^.jift$iX'i.aftas^^Mti./t 

i6<7)a^t^^M7k- ASr^fi-f-|.m3XT-y7°, 

j:?>aii^.g^7 ^ - A ^gft L^c fc § attais&T 

[0016] 1 1 \ztmm9\m.mm±. m 
^7tt:it8iztmmmMmmizi3\^x. m2 
xr>x7-{j. mmmmm^mx'j4^^\'^b^^zii 

fyr^istii>cox'$>i, 

[0017] mmi 2izm<om\m.mmii. m 
minzm<^\-mmmizts^^x. m2x^v 

xmthXT-vr. mmm^^i^i^Bytm. 

COT'S) I., 

[0018] ft^igi 3\<zmmff)-3y\:-L'-9m.^M'o 



i(4) 000-101605 (P2000-101 605A) 



I. 

[0019] it^Jll 4tCEf5iDnytV-:^'ii^^K'9 
[0020] 5tEm<^3ytfa-^^»]R'9 

[0021] it*3li etcEifc^nytrA-^^^^kKO 

[0 0 2 2] B#3S1 7tcie«(7)3Vh°j.-^'K;^K'9 

[0023] WiRJli sicisaonytv-iS'a^JKD 

[0024] mm. 1 \,zmim^\^mmrc\i . y 
mAzi-^xmrnmsmrnmi '9/hs<'5rs*i# 

[0025] fl*J12tiEmf?.J:3tc, I 

[00261 m!BMmm.w??^M^i D/jN§tmH\ w 



i I mmmmmAcoi&T^-'mmmmm^ mm 

10 0 2 8] ttz. mMmmmmmm.x '9/J^s 
{f . if 5 til Birt & i 3 . ffi#*sa t n 

j;3(cL-ci,J:v\ ^m. mmmeizsm-fi^o 
iz. mmmm^T^xn^ij^tcomTmL. isv^ 
m.mmmxwt/^:^^i^By^m±Lx. WLTv^fc 

Xol,zbXhi.\\ 

[0029] z<DJ: 0 m^ummtcom.m^'pmbx 

[ 0 0 3 0 ] if««7~i 2{zm(Dmmm 
ij^izx^xmrnx-hi, ttz. mmi 3~i st 

t^i.mx-ht. 

[003 1] 

\^xmm^:m,Lxmmti. 

[ 0 0 3 2 ] H 1 ^ti^tLmmmism^Kcfi^:^ 

/U^^ylOa k A-y 3 V 1 0 b bCOmUmt-'Kt, 
[0033] f'y'f^i^^^yl 0 aJ±. UyXl 2ioX 

Tfe^^l 6*MtTS3KL«^^*oa^l.?i±. CCD 

^j:mmi^mm'fi si.zi-ox^mmk^ti. mim 
mfT^Ti^'{mt L.TA/DsmiHigi2 o^vai:^3$ix 

^, ^«Wft^{iA/D^iniiK2 0(cj;o-rrV^ 

\xwmmm2 2^^-n%ixh, wmmm 2 

t{±. f:L\L J PE Gj^^ri;'<^0rS<?)iimfflWM 

(y^-^'T^:^^5');&-^•24fcfE^|:S^^,S. HD;{?- 
K 2 4 {±T i^'rJ';!';^^ ( mm:f ) {i^Kiittc 
^«§fL. HD:*-F24C{i. ittiifJiffliOFAT 

(File Allcation Table) ®^T\ T>''^;t^;*^7 1 0 

a«itf^JW^£-^^ U T/k^' ^ A O S f «07"n^''7 

A. *?f-^afiTn h ■3}v^mtz~fmmm.m<Z'mt£ 
^(m±m3^mA ts^t-Mia&Mf-r-i.3ta^^07"n 

0 a a. ia#««*-? 1 8 ^imthmmm2 6 . 7 

V-At- ^'^«T-^^*^-B#6^Jtm§^?. R A 
M 2 8 . fly-?)Vi]:<7\0 a.ffi^'&'^mcofzMK 

3 2. ^^mmtttzit9±thtzit)<^mmmst 



;(5) 000-101605 (P2000-101 605A) 



3 4 , mm^mm^ 3 a mm^m^mvm 

[0 0 34] ^N°Vn>l Obi±. ^N-FT>rX^ 

4 0.7 ]y-j^'f-f^^mf-9m^-m'^\,zmh^ 

il|>RAM4 2. CD-R0Mrt(^tifg^ggAai-r/^J6 
(7)C D -ROM F 5-^ 7"4 4 , 7D <y h -r ^ .X^? tffl 
|g^^.^»S-t-Sf^a6«7D'yh-r> X^' K9-f 7'4 
6. ;t-'y F'7-:J'-<y^'7x-X4 8, lfi*°-h5 
0, df-!K-F# 
«A*a55 4. TFT?gH^HBH^CRT#;i^(i,^rl.^- 

tKS? 5 8 , mm^mm^5 s ^MSP-ri.^j'i-^iij 
z.fih mmth-m(^c p u 6 4 ^-i-tf , f^^/ziy 1 

Obtti. :f«xh'7-:J'>fy:5'7x-;^4 8. S^6 

[0035] a-Ht^;<^'4 0W±. aV^VI Ob 

rn h a;l.^?Sjt WM«C«e}S^r^!!ao{3*«3 
^04 C^^fMJ?.^*fft--?.3t*^corn^^^A^-r-:? 

[ 0 0 3 6 ] i >! T-\ *^l-aaftrnn T&ii 

[ 0 0 3 7 ] ^r*=, msni^vmAi.zm-tmmm^i'f 

hfz^<nrV2^yA^T'-9\i. A-FtVX^4 ot 
^■»*g|ft$fll.ffi. CD-ROM^7n7t-T>X^' 
tfSttSilTt^'l.^^tca-eiimC D -ROM F 7^ 

y 4 4 ^ 7 o .y t -T ^ F 7 :/4 6 2-^ LT A" V 

[0 0 3 8] wC0a:-5^rrx^;l';if;<910ai:A-y3 
yi Obtcoiawi. #wa«t:J:o-CT-:S'*57V 

[0 0 39] 7U-A{±. ^fex«ill2fc:^j:-5fc« 
^^tL, 7P-i>,<OS4§§rS^-tBOF (Beginning of Fr 

ame). 7 U-ASO^fe^S^-TE O F (End of Frame), jl 

-A. a;7^^>-H yg^7V-i^^tf07lx-AOaS!l^ 

^•niim. fzhmm'^mmmru f n;Kr)ji{5ji^ 



?iJt-S>-l> PCS (Frame Check Sequence) ^-^tf^ 
[0040] 0 i,zm^-^tLhfi>i')V:i};< y 1 0 
afcJ;y'A°y3>-l 0 bcr>ij#t'5V>TlMa^-ri.« -ICI 
Tii. Il3fej;t/"ll4m^tr. Ti^'^;k;i'pf7l 0 
aOii^J; L,TiMHJt-|.*\ A-y 3 y 1 0 b fcJsv^T 

[0041] HsmsSLT. 3ifi^gSM7U-A^ 

fcl^tCA-y^yi QbA>^07V-A/&5g{i$ii (x-r 
■yrsi) . 7V-AiEj**WEMX7-*s»4L^^*^ 
(XT-xrS3) , 7W-i.fc^S^l 
SFCSjEfSR^^^FCSX^-. RAM2 8|*ItJg 
flg§tLSA'./7r74 (a5#B§)/Mij^-tST-^« 

^-A'-7o-. ?^[.i|g0Jffiia!3 6*>^>4x.^.itl.A-y 
T-fX?-, 7P—5y/X7-. :t--''f-7yx9- 
^i:<^A-Fi^xTW^rx5Hife^ri:fcj:-:)T. gjl 
x5-3&>'^^iaiSfLS. 

[ 0 0 4 2 ] XT-y7°S 3 tfeV^rfeiiX7-3&S«iaj§ 

( XT- ■■/ 7" S 5 ) . jifirPpM^m^ffll^JLtfO h ^ Ctt. 

xf -7 7"S ICMO. A°yayi o b*»^,O7U-Ac0 
Sfi**M(t^>tll>„ X-rvrsstifeV^Tiiftii 

yx^-j^tmt^t-i (x-T'yrs?) « cicot^affl; 

■^ttih. ^com. TV:?;k*^7l OaT'ii. MiH 

[0043] Xx-yrS3(C*3V^TejiX7-A^' 

mHi^m^-^t^izi±. j^vayiohi)^:^<r>mmMm 

^yi^-M^i^^tLfat^^^'timm-^fL^ (xf -y 

Ts 1 1 ) . mmmm^yu-Aimm-^tLit. 

cOil«a]tSEK7V--i.Tffig§?tTV>&MgM«fcT 
13) . XT-yrSHzM^, 

[ 0 0 4 4 ] -:^r. XT7r s 1 1 tfev^Tiiffise^^ 
H7lx-A*sgft;Sti^rv^t#H:{i, a^ogfir-^ 
m^J^nhii (Xr-y rs 15). Xr -yrs 1 

[ 0 0 4 5 ] -e LT . ±ai(7)»g*i^ Dii^^i-i. . 

[0046] c:o i 3 fc, a<ln^«*mLfEjiX7- 
{cJ;->T7U-AcoSjM*i'iB«tl>j:3*«iati±. a 
m3lS^Tifl.;i:fcJ:-^T. 7^-A^0l-5i£«fc 



[ 0 0 4 7 ] ; ;t-\ mmmmcom^. mm&wiii.xf 

c 0 0 4 8 ] t-r. MmmRiommz-^^^xMrnt^ . 
[0049] mwMmm^j:2'^comm.mTmmm 

2,400bps. 9,600bps, 19,200bps, 38,4 
00b p s . 57,600b p s . 115,200b p s , 576,000b p 
s. 1,152,000bps. 4,000,000b ps(?)tfi*>^>^e§ 

[ 0 0 5 0 ] !t fc i.{f . -tKxmmm&izmL-km 
aA 115, 200 b p s m'mmMizmbtimB 

tj&s, affi^«Jty>tcSf«Lfc«^C(±. 115,200b P 

s (^mmmmTmmtt ^ t c^^tii. . 

[00 5 11 -^^^T. mm&m^mi^z-^^^xmt 

I.. 

[00 52] mUffnWli. lEnil,Z^iiLtzy]y~J^ (IE 
#7P-i.)(0ici:a:7 -Sff^^ < -y 7 r «:t-v :7 

[00 53] mmmi. h^-mmmt^mitx-n 

[00^4] <JJC, fflSfefitf-JSRi^^liroi ^'CkE'^^ o 
[0055] Ji^O^AtJ it^^B fcOV^-C ^ > ^ 

Jf. iSii«OaffiaJK>&5/ttxtfll5,200bps-Cfc-:)fc 
-SPiT«Oii^3[S«a57,600bpsTfcS. 

am^^*115.200b p sj&>^>?7,600b p s^K^tt 

zt^zi:'>x.mmmi5o%m-t!b, Ltzifi-^ 
X . m.mifi 5 0 %fiLi:<o t i (±ama[S^ii5. 200 
hpsi)-t>^mhv>s\,z^LxvMmmtwtt 
Uznx'hh. ^zx. 3j-w«-A..yh-t#]iur, § 
i^iz 1 o%^^rv^4 o%&sg«t L, mmmff4 0 

%OT<7) I: # m , TOa«Sr57. 500b p s fc^-fl. 

r t c^tg-ti. , afias*ni5, 200 b p s mnzm^ 
$tLX\-^xh. ^co-mMc^mmms^bm^ti^^i 

X^ilil, -l5PiT«3ifiSS(i38,400b p s ii^S 
[00 56] ±kE«J: 3 ^zLX^ii^^fifzMiWM^n 



) 000-101605 (P2000-101605A) 



^Ob P s i?)^A>57,600b p s '\^^tt ^ 1 1 J; -jT. 
[0057] ov^t-. 114 €r#EiLT. miS&W*mM 

txmmm-f^m-^iz-^^^xmmi-i> , 

[ 0 0 5 8 ] t-f , f'J^M^ y 1 0 at{±, 
(XT-yrS21) , 7U-Al!£ii*tgMX5-AS^ 

WBfsns (XT7rs2 5) . afiiifMj&*asmi: 

[ 0 0 5 9 ] -Sr. xt«/7°s 2 5{ci3V^T . mmm 

rryi ObfcMft*^!!. (XTvrS2 7) , ^cOt 
[0060] T5^'^'/L'*-><7 1 0 at-ii, a:^- 

^'>- 3 yW7V-A?rRiiL!tS(7)JB^7 v-i.SrA- 
S29) , z^yu-A:fy-^is^fiitx'wmL. m 
yu-i^i^sm^tiht. mmmmmmmmz^^ 

^X^ ( Xx 7 7-3 3 0 a) . ^co'ik. ^^-^'i^nygsR 
7V-A!i%fiif^L -yrssob) . jA--?'y^ 
yjmy v-h,(r)^\%imfdih ( xf 7 7" s 3 0 

c) o :2%9\^ny'm7v-2^ii^^m^Kht. m 
affiaLSt®fiaK*>'^^ns (XTxrs3 1 ) o 

^<^^llt/f>'^y3yiObt<?)3;t-.^i^3>-:;&«S|il 
[0 06 !]-:&•. Xf-/rS2 3tC*3ViTejiX7- 

TS 3 3 ) . 3:t-^' 3 y-BJif 7 V-A/&5gftSni> 

t . ^n^^fi L!t i'<7)je^7 v-Aifij-^y :3 y 1 0 b 
hzm^fi (XT-yrs 3 5 ) . fflfias^^fij^. * 

*Wfc{i9,600b p s tSMStL (Xt7 7°S 3 7 ) . 

a^i^i^a ymm^ti. rrU'y-->'By<^mimt^ 

Br«»t>5r§» ^tT. 3^^^'i-gyS*7V-A*ss 

m^iirzi}-^i}-mm%ti (xf--yrs3 9 ) . gfi§ 
fihtx-'^mh. 3^^?i/3ys*7ix-A;:)iSft§ti 



!(7) 000-1 01605 (P2000-1 01 605A) 



y-Wirmi ^nfi^til. ^cofl:SVVN-yay i o b i: 
2 lfcMI>o 

[00 62] ;^r-y7°S3 3tcfcU-C, a^^^i- 
^mmWijhti (Xf-yrS4 3) , Xx'y7°S2 It 

[ 0 0 6 3 ] -tLT, ±ai««H*moii§n^. 
[oo64]i<7)j:-5 immmimt um:r.y ~iz 

[0 0 6 5] i/t. mi:mmkmm^'PWiLxi>. 
^£0^ospmci±r7-'j^-$/3 y-^afi!^*^!^^ 

[0 0 6 6] zzx\ mmmtxi,. ^<7)mws 

X. msmmixmmti. 

[0067] mmarua hjut, imucx o i,z 

LxmrnLfz^^bt. t-f. Tmx-n^ifmw<7)mm 
hMin^^-^i^aymmn^xmmmmrih. 
zcobt comimmii . 2 -:>comm.xmmx-^ i m-m 
mmmzm&ti^. -mz. rmx-mimmLfz 

liiEmz^mMitc<'il<OX\ f5Mx9-cr)|g4*^'_h 

m. Tru^-iyayi,z4<>'hbixmmh. m 

mmmmxu , mm^tLt: 2^(mmiz}s^^ 
X. m^i^mmcomm'¥mm^^^=^By<7)mm^m 

-:>(mwm'cmmtmm^tLX t , mmmmmm t n 

[00 68] -eiT. mAff)wm^m,-t^^mm(^ 
mk<r>mmx'^i. mmit. ymmmmm^tifz 

Zbmt-^^j:^-^Xdizi-?>t^mz. H5t^-rj:5 
Cs ±fil7 0bTim7 2 bcomiiZF I FOScO^x'-y 
7r74mtl.« -'^■y7r74Ji. 
fWL.Ty7b'>xTfcJ;-:>T»^S^i.. Ti^'^;^;<r;>( 
5 1 0 at1±RAM2 8W:. -'n'V 3^ 1 0 btfiRA 
M4 2rtKffM§^Xl>o 

[0069] 05 (a) t^-tJ:5t-, ±fil70{±, 
rrU ^^-5/3 y;&>^.«3Hi?i5^t»-5'V^TA'-y7T 7 
4tT-^'«A'>?t7l— -ASrjMDSrtfo TCiJi7 2 



ii, y\'-y7r 7 4:i()^^.7"'-^<7)A-o^^7y-i>,^-&V^ij 

[ 0 0 7 0 ] i d izttllf. 05 ( b ) j; d 
T©17 2«afid«StLTi. ±ffil7 0{iA 
■y 7 r 7 4 1 7 1/- A ^iM D S=ft IS'ci: V ^fiStT'* l> O 

^iummm&ximimm-i. tmm. Tm7 2 
{±A'.y7r 74fc*i.7b-A^iRi5ait, mm^^ 
m7 6i}^miii^i. zmzx-ox. rro^-i^a 
yimmj-th ; t =5r < afi-e t . ffl¥*SK t oa 
^i^ *ir LT t . ^mmmmzmme.mcTym.ii^ 
^mm^mmT^^, ttzuc^b^. mmmmimx 

[oa7i]'5ri3. zcr,mi±. r^}y9. yr^y^ 

b'. Mrit. mm. 3iTaytj:)£(om.<r>^mm^\,z 

mmtth, tiz..zmm\t. j^-^/-:iy^Wb. ^<r> 
mmim. tzblHr^xriy^. 7n.y 

mb<Dmmm^zmmx%t. 

[0072] 

IXo^MUXli. MimmjiflCbizi-oX. A° 

mm<'c:b*<x'^. m}mmm^^mmitx^i. t 

I. 

[HI] Lcrmm<^)-mmmm^:^i-y-viymx% 

[02] C<7)^Hjxffll.^^>iX|.7V-A7:f-V>y NO 

-m^m-mmx'hh, 

[US] ^<?)?|Hg<^l6f^<^-^JS-^7a-ia-cS,5. 
[14] i«^^«illf^WflfiO^J^Sct7n-llt-*) 

[US] ll4i0iim=J:^S!)«Sr^BB-fl.;t«6i0llJgll 

[^f^WJ] 

10a ri^^)Vtiyiy 
10b A°y3y 

2 4 HD;*-^ 
28. 42 RAM 

3 4. 5 8 fS^WSMgP 

3 6. 6 0. 7 6 m^mjxmmf 

38. 64 CPU 

4 0 Js-Yf'lX'? 

44 CD-ROM^'5-f 7- 

46 70^^— T^-X^H5^7" 

4 8 :^vh^-^-iy-$'y x.~X 



!(8) 000-101605 (P2000-101605A) 




!(9) 000-1 01605 (P2000-101 60 5A) 
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